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This note is the result of an NGAO Executive Committee discussion on program structure during the July/07 system architecture meeting.  The purpose of this discussion was to determine whether particular architectures were favored (or not favored) because they allowed the implementation to be structured in an advantageous (or non advantageous) way.  For example, an architecture could have a significant advantage if it allowed for incremental funding and/or a useful system even in the absence of full funding. 
Design
Preferred: Complete the DDR to fully implement the AO system and the selected option.

Option: Complete the PDR to fully implement the AO system and the selected option, & the DDR for the initial phases.

Preferred Option and Approach
The preferred approach is to have full funding for the preferred system architecture and five science instruments.  The science instruments include dNIRI, NIR & visible imagers, and NIR & visible spectrographs.  DNIRI would have five or more IFU heads and an imager scoring capability. 
· Complete NGAO design

· Development sequence (in parallel)

· Component development 

· Subsystem development & lab I&T

· Entire AO system + imager science camera demonstrated in lab

· Lasers demonstrated in lab with fibers & projector telescope

· Telescope implementation sequence (in series)

· Lasers with fibers & projector telescope implemented on telescope & test/demo with old AO system & use for science 

· Remove old AO system

· Take AO system & imager science camera to telescope & implement as science facility

· Add on science instruments at telescope

· Risk mitigations

· Some initial risk mitigations to occur during design phase and potentially others during development phase.  Potential examples, include tomography experiments, vibration reduction, PSF reconstruction, CCID-56 testing and a LOWFS demonstration.

· Keck AO upgrades.  It may be desirable to implement some upgrades to the existing AO systems in support of risk mitigation and also to maintain mid-term scientific competitiveness (which might also help with schedule risk). 

If insufficient funds are available for the above preferred option then a number of descopes could be taken.  The following list of potential descopes starts with first item to be descoped and then the second, etc.  The idea would be to add these items back as additional funds became available.  We would need to move down this descope list until we fit into the available funds.

Descope options (in order of preferred descope):
1. Visible spectrograph

2. NIR spectrograph

3. Visible imager

4. AO system partially meets requirements initially, but designed for full requirements.  There are a series of potential options here.  To list just a couple likely candidates:
· Less laser power (probably in 50W increments)

· Fewer LGS wavefront sensors

5. Reduce number of DNIRI heads to two or three, but upgradeable to more.

6. DNIRI.

7. NIR imager.

Keck AO Upgrade Option
This option could be followed in the event of very limited initial funding for NGAO.  
A base approach would be to continue to upgrade Keck I AO to keep Keck AO scientifically competitive in the mid-term.  In parallel with this development we would either amass adequate funding to start on NGAO or use this money as it becomes available to start building up NGAO subsystems.  These subsystems could either be used as part of the Keck AO upgrade path or as part of a new NGAO system should more funding become available.

A more decisive approach, in the limited funds scenario, would be to adopt the Keck AO upgrade approach earlier and proceed along this path to NGAO capabilities.   This would have the advantage of directly designing and planning for the upgrade approach as opposed to designing and planning to maintain two options (both the new NGAO and upgrade options).
